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(11) $\{\begin{array}{l}\Delta u=p(|x|)v^{\alpha}\Delta v=q(|x|)u^{\beta}\end{array}$ $x\in R^{N}$ ,
$N\geq 3,\alpha>0,$ $\beta>0$ , $\alpha\beta>1$ . $p(r)\geq 0,$ $q(r)\geq 0,$ $r=|x|$
$[0, \infty$ ) .
$(u, v)$ (11) $u,$ $v\in C^{2}(R^{N}),$ $(u, v)$ $R^{N}$ (1.1)
. , .
$\alpha\beta>1$ . $\alpha,$ $\beta$ $\alpha\beta\leq 1$ , (11)
( [4] ). $\alpha\beta>1$ .





ThmremA , Lair Wood
(1.2) ( [4]).
Theorem $B$ $p,$ $q$
$\frac{C_{1}}{r^{\lambda}}\leq p(r)\leq\frac{C_{2}}{r^{\lambda}}$, $\frac{C_{3}}{r^{\mu}}\leq q(r)\leq\frac{C_{4}}{r^{\mu}}$ , $r\geq r_{0}$ ,
, $r_{0}>0,$ $C_{1}>0,$ $i=1,$ $\cdots 4$ , .
(i) $(\lambda,\mu)$









$( I)\int^{\infty}sp(s)ds<\infty,$ $\int^{\infty}sq(s)ds=\infty(\int^{\infty}sp(s)ds=\infty,$ $\int^{\infty}sq(s)ds<\infty)$
$( N)\int^{\infty}sp(s)ds=\infty,$ $\int^{\infty}sq(s)ds=\infty$




(1.3) $\Delta u=p(|x|)u^{\alpha}$ , $x\in R^{N}$ , $N\geq 3,$ $\alpha>1$





, $p$ (1.4) , $\int^{\infty}sp(s)ds=\infty$ ,(13)






Cheng, Lin ( [5] ). , Benguria,
Lorca, Yarur (1.5) ( [1]).
(1.5) .
(1.1) (m) . Theorem $B$ $\lambda=\mu=2$
. Theorem $B(i)$ . ,
. (I) . , (m)
162
. , . (m) , (1.1)




(1.6) $\{\begin{array}{l}\Delta u=p(|x|)v^{\alpha}=\frac{1}{(1+|x|)^{2\alpha+2}}v^{\alpha}\Delta v=q(|x|)u^{\beta}=u^{\beta}\end{array}$ $x\in R^{N}$ ,
(1.7) $\{\begin{array}{l}\Delta u=p(|x|)v^{\alpha}=\frac{1}{(1+|x|)^{2\alpha+3}}v^{\alpha}\Delta v=q(|x|)u^{\beta}=u^{\beta}\end{array}$ $x\in R^{N}$ .
(1.6),(1.7) ( ) . , $p,$ $q$
$\frac{C_{1}}{r^{\lambda}}\leq p(r)\leq\frac{C_{2}}{r^{\lambda}},$ $\frac{C_{3}}{r^{0}}\leq q(r)\leq\frac{C_{4}}{r^{0}}$ , $r\geq 1$




Theorem $B(i)$ (1.6) .
(1.7) :
$\{\begin{array}{l}\lambda-2+\alpha(\mu-2)=2\alpha+3-2+\alpha(0-2)=1>0\mu-2+\beta(\lambda-2)=0-2+\beta(2\alpha+3-2)=2\alpha\beta-2+\beta>0\end{array}$
Theorem $B$ (ii) (1.7) .
( ) .
:
(18) $\{\begin{array}{l}\Delta u=p(|x|)v^{\alpha}=\frac{1}{(1+|x|)^{2\alpha+2}(\log(e+|x|))^{2}}v^{\alpha}\Delta v=q(|x|)u^{\beta}=\frac{1}{(\log(e+|x|))^{2}}u^{\beta}\end{array}$ $x\in R^{N}$ .
(1.8) ( ) . $p,$ $q\#h$
$\frac{C_{1}}{r^{2\alpha+2+e_{1}}}\leq p(r)\leq\frac{C_{2}}{r^{2\alpha+2}}$ , $\frac{C_{3}}{r^{\epsilon_{2}}}\leq q(r)\leq C_{4}$ , $r\geq e$ ,













Theorem 1 $(\lambda, \mu)$ .
(2.1) $\int^{\infty}s^{\dot{\lambda}}p(s)ds<\infty$ , $\int^{\infty}s^{\mu}q(s)ds<\infty$ ,
(22) $\{\begin{array}{l}\lambda-1+\alpha(\mu-1)\geq 0\mu-1+\beta(\lambda-1)\geq 0\end{array}$
(1.1) .
Theorem 1 $\lambda=\mu=1$ , Theorem A .
Introduction (1.8) :
(18) $\{\begin{array}{l}\Delta u=p(|x|)v^{\alpha}=\frac{1}{(1+|x|)^{2\alpha+2}(\log(e+|x|))^{2}}v^{\alpha}\Delta v=q(|x|)u^{\beta}=\frac{1}{(\log(e+|x|))^{2}}u^{\beta}\end{array}$ $x\in R^{N}$ .





(2.2) , (1.8) .
:Theorem 1 (2.1),(2.2) $(\lambda, \mu)$
, (1.1) ?.
, :
(23) $\{\begin{array}{l}\Delta u=p(|x|)v^{\alpha}=\frac{l}{(1+|x|)^{2\alpha+2}(\log(e+|x|))^{\alpha+2}}\Delta v=q(|x|)u^{\beta}=u^{\beta}\end{array}$ $x\in R^{N}$ .
, (2.1) $(\lambda,\mu)$ , $\lambda=2\alpha+1,$ $\mu=-1-\epsilon$ , , $\epsilon>0$
. $\lambda,$ $\mu$ (2.2) :
$\{\begin{array}{l}\lambda-1+\alpha(\mu-1)=2\alpha+1-1+\alpha(-1-\epsilon-1)=-\alpha\epsilon<0\mu-1+\beta(\lambda-1)=-1-\epsilon-1+\beta(2\alpha+1-1)=2\alpha\beta-2-\epsilon\end{array}$
(2.2) . (2.3) (2.1),(2.2) $(\lambda, \mu)$
.
(2.3) ?. , (2.3)
.
Theorem 2 $p,q$
$p(|x|) \leq\frac{C_{1}}{|x|^{\lambda}(\log|x|)^{\lambda_{1}}}$ , $q(|x|) \leq\frac{C_{2}}{|x|^{\mu}(\log|x|)^{\mu\iota}})$ $r\geq r_{0}$
, $r_{0}>0,$ $C_{1}>0,$ $C_{2}>0$ $(\lambda, \mu)$




(2.3) Theorem 2 :
$p,$ $q$
$p(r) \leq\frac{C_{l}}{r^{2\alpha+2}(\log r)^{\alpha+2}},$ $q(r) \leq\frac{C_{2}}{r^{0}(\log r)^{0}}$ , $r\geq e$




Theorem2 . (2.3) .
(1.1) , :
Conjecture $p,$ $q$
$p(|x|) \geq\frac{C_{1}}{|x|^{\lambda}(\log|x|)^{\lambda_{1}}}$ , $q(|x|) \geq\frac{C_{2}}{|x|^{\mu}(\log|x|)^{\mu_{1}}}$ , $r\geq r_{0}$







3. Outline of proof
$(u, v)$ (1.1) $(u, v)$ :
(3.1) $\{\begin{array}{ll}r^{1-N}(r^{N-1}u’(r))’=p(r)v^{\alpha}, r>0, u’(0)=0,r^{1-N}(r^{N-1}v’(r))’=q(r)v^{\beta}, r>0, v’(0)=0.\end{array}$
(3.1) , (3.1)
(3.2) $\{\begin{array}{l}u(r)=a+\frac{1}{N-2}\int_{0}^{r}s[1-(\frac{s}{r})^{N-2}]p(s)v(s)^{a}dsv(r)=b+\frac{1}{N-2}\int_{0}^{r}s[1-(\frac{s}{r})^{N-2}]q(s)u(s)^{\beta}ds\end{array}$
, $a=u(0),$ $b=v(0)$ . (3.2)
. (3.2) Schauder-Tychonoff .
Theorem 1 $(a, b)$
$\{\begin{array}{l}\frac{(3b)^{\alpha}}{N-2}\int_{0}^{1}sp(s)ds\leq a\frac{(3b)^{\alpha}}{N-2}\int_{1}^{\infty}s^{\lambda}p(s)ds\leq a\end{array}$ $\{\begin{array}{l}\frac{(3a)^{\beta}}{N-2}\int_{0}^{1}sq(s)ds\leq b\frac{(3a)^{\beta}}{N-2}\int^{\infty}s^{\mu}q(s)ds\leq b\end{array}$
( $\alpha\beta>1$ , $(a,$ $b)$ ). $A(r),$ $B(r)$ , $X$
.
$A(r)=\{\begin{array}{ll}1, 0\leq r\leq 1,r^{\frac{\lambda-1+\alpha(\mu-1\}}{\alpha\beta-1}}, r\geq 1,\end{array}$ $B(r)=\{\begin{array}{ll}1, 0\leq r\leq 1,r^{\text{ }\Delta^{\lambda-1}}1, r\geq 1.\end{array}$
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$X=\{(u, v)\in C[0, \infty)\cross C[0, \infty) ; a\leq u(r)\leq 3aA(r), b\leq v(r)\leq 3bB(r), r\geq 0\}$ .
$\mathcal{T}:Xarrow C[0, \infty$ ) $\cross C[0.\infty$ ) $\mathcal{T}(u, v)=(\tilde{u})\tilde{v})$ ,
(3.3) $\{\begin{array}{l}\tilde{u}(r)=a+\frac{1}{N-2}\int_{0}^{r}s[1-(\frac{s}{r})^{N-2}]p(s)v(s)^{\alpha}ds\tilde{v}(r)=b+\frac{1}{N-2}\int_{0}^{r}s[1-(\frac{s}{r})^{N-2}]q(s)u(s)^{\beta}ds\end{array}$
Schauder-Tychnoff , :
(I) $\mathcal{T}(X)\subset X$ , ( ) $\mathcal{T}$ , (m) $\mathcal{T}(X)$ .














$\tilde{u}(r)\leq 3aA(r),$ $r\geq 0$ , . $\tilde{v}(r)\leq 3bB(r))r\geq 0$ ,





(E) $\mathcal{T}$ , (m) $\mathcal{T}(X)$
. Schauder-Tychonoff $X$
, (1.1) .
Theorem 2 $r_{0}=e$ . $(a, b)$
$\{\begin{array}{l}\frac{(3b)^{\alpha}}{N-2}e^{\alpha-2+\alpha}m_{\alpha-1}^{\lambda-2}\int_{0}^{e}sp(s)ds\leq a\frac{(3b)^{\alpha}(\alpha\beta-1)}{(N-2)\{\lambda_{1}-1+\alpha(\mu_{1}-1)\}}\leq a\end{array}$ $\{\begin{array}{l}\frac{(3a)^{\beta}}{N-2}e^{\frac{\beta(\lambda-2)+\beta a(\mu-2)}{a\beta-1}}\int_{0}^{\epsilon}sq(s)ds\leq b\frac{(3a)^{\beta}(\alpha\beta-1)}{(N-2)\{\mu_{1}-1+\beta(\lambda_{1}-1)\}}\leq b\end{array}$
( $(a,$ $b)$ $\alpha\beta>1$ ). $A(r),$ $B(r)$ ,
$Y$ .
$A(r)=\{\begin{array}{ll}e^{\frac{\lambda- 2+\alpha(\mu-2)}{a\beta- 1}}, 0\leq r\leq e,r^{\frac{\lambda-2+\alpha.(\mu-2)}{\alpha\beta\cdot 1}}(\log r)\lambda-1\alpha+\alpha m-1-1 r\geq e,\end{array}$
$B(r)=\{\begin{array}{ll}e^{\frac{\mu-2+\beta(\lambda-2)}{\alpha\beta-1}}, 0\leq r\leq e,rm^{-2+\beta\lambda-2}(\log r)\mu\alpha m_{-1}, r\geq e,\end{array}$
$Y=\{(u, v)\in[0, \infty)x[0, \infty);a\leq u(r)\leq 3aA(r), b\leq v(r)\leq 3bB(r), r\geq 0\}$ .
$\mathcal{T}:Yarrow C[0, \infty$ ) $\cross C[0, \infty$ ) $\mathcal{T}(u, v)=(\tilde{u},\tilde{v})$ , $\tilde{u},\tilde{v}$ (3.3)
.
Schauder-Tydmoff , :
(I) $\mathcal{T}(Y)\subset Y$ , (H) $\mathcal{T}$ , (m) $\mathcal{T}(Y)$ .




$\leq$ 3ae $\frac{\lambda-l+\alpha(\mu-l)}{\alpha\beta-1}=3aA(r)$ .
$r\geq e$
$\tilde{u}(r)\leq$ $a+ \frac{1}{N-2}\int_{0}^{\epsilon}sp(s)v(s)^{\alpha}ds+\frac{1}{N-2}\int_{\epsilon}^{r}sp(s)v(s)^{\alpha}ds$
$\leq$ $a+a+ \frac{(3b)^{\alpha}}{N-2}\int_{\epsilon}^{r}S^{1-\lambda+\alpha\ovalbox{\tt\small REJECT}_{(\log s)^{-\lambda_{1}+\alpha\infty}ds}}\alpha-1a-1-2+\lambda-2\mu 1+\beta\lambda-1$
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$=$ $2a+ \frac{(3b)^{\alpha}}{N-2}l^{f}s^{\frac{\lambda-2+a(\mu-2)}{\alpha\beta-1}}s^{-1}(1ogs)^{\frac{\lambda_{1}-1+\alpha(\mu_{1}-1)}{\alpha\beta-1}-1}ds$
$\leq$ $2a+ \frac{(3b)^{\alpha}}{N-2}\int_{1}^{\log r}t^{\frac{\lambda_{1}-1+\alpha(\mu_{1}-1)}{\alpha\beta-1}-}dtr^{\frac{\lambda-2+\beta(\mu-2)}{\alpha\beta-1}}$




$3ar^{\frac{\lambda-2+\alpha(\mu-2)}{\alpha\beta-1}}(\log r)\lambda-1\alpha+\alpha m-1-1=3aA(r)$ .




(I) $\mathcal{T}$ (h) $\mathcal{T}(Y)$ .
Schauder-Tychonoff $Y$ , (1.1)
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